The Prediction of the Area under the Curve and Clearance of Midazolam from Single-Point Plasma Concentration and Urinary Excretion in Healthy Volunteers.
There are large inter- and intra-individual variations in CYP3A4 activity. Midazolam, which is predominantly metabolized to 1'-hydroxymidazolam and 4-hydroxymidazolam by CYP3A4, is considered an effective probe for CYP3A4. To determine the area under the curve (AUC) of midazolam or midazolam clearance for CYP3A4 activity, multiple plasma samples of midazolam are required. This study aimed to evaluate whether measurement of a single plasma concentration or urinary excretion of midazolam could be used to predict the AUC of midazolam in healthy volunteers. We conducted a retrospective analysis of two pharmacokinetic studies. Nineteen volunteers received intravenous (5, 15, and 30 µg/kg) and oral (15, 50, and 100 µg/kg) administration of midazolam on sequential days. The midazolam concentration in plasma and urine was determined by LC-MS/MS. Plasma midazolam concentrations showed a good correlation with the AUC at all blood sampling points after the administrations. The coefficient of determination was highest at 1-2 and 2-4 h after intravenous (>0.96) and oral administration (>0.94), respectively, among all the sampling times. The errors for bias and accuracy of prediction were the lowest at 1.5 and 4 h after intravenous and oral administration, respectively. In case of urinary excretion, a significant positive correlation between midazolam and the AUC was observed only after oral administration. Thus, the AUC of midazolam can be evaluated by blood sampling at 1.5 h after intravenous administration and at 4 h after oral administration.